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(57) Abstract: 

PROBLEM TO BE SOLVED: To provide a data storage 
system with which the increase of burden on other disk 
control device for substituting reading and writing can 
be reduced when any fault is generated at a disk control 
device for controlling the read/ write of disk device. 

SOLUTION: The same data as data stored in an ordinary 
storage device 19 of 1st unit server 31 are 
distributedly stored in storage devices 23, 26 and 29 
for fault of other unit servers 22, 25 and 28. 
Similarly, the copies of data stored in the ordinary 
storage devices of respective serves 32-34 are 
distributedly prepared in the storage devices for fault 
of other unit servers. When any fault occurs at the 
ordinary storage device of one unit server or disk 
control devices 12-15, the data distributed to the 
storage devices for fault of the other plural unit 
servers are read out. Since the data in the storage 
device, where the fault occurs, are distributed to the 
other plural servers, the burden on disk control devices 
of the other unit servers is not remarkably increased. 
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9 com 1 aismm 7 4 KLt*3aanT«*a* tis. 

[0 03 9] 3© i o (C t/T, m rcoa^siaiiisg 1 
7(C&M£ti£T : -#te> micoMSiiSMSBIIjgigl 

7 tc»£&* *is n mmzm 2 ~m4 aimmmzmmm 

2 3, 2 6, 2 9lC4HRLT«jtt3tlS. ®3T*&, # 

iei^g©fB'tifi^c& scsi T*fflv%e>tisi&ayn >y 

y, #iB'!^s©iB'iifi^«^ti^n "n" Mcoi&gty 40- 
ny?\z-frm-zn~c^&„ 

[0 04 0] NS3n--lt45t*fflnS: 
**. 4HM:/n >y * fc " 0 " ~ " 3 n - 1 " C0#^ & 
f!f»JtttfT*«. -5-L/T, #MS§lgcO!&3I^n*/?co 

"0" ~ -n-i" co«&B£m 1 ©frfUffii^c, 
»I -V ? C0### " n " ~ " 2 n - 1 " CO^BSm 

n^irffltW "2n" ~ "3n-l" C0&B£m3C0 

[004 1] 11 o&MflSMKK 1 7 con 1 ©#ftHK 50 
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*(5 1) "Dl-1" {C&^ftS^^-COf 1 - 
* »f| 2 ©(tsMfa^e 2 3 C0H 1 ©£«KK« 6 7 tC 
4lS 0 U£#o T, fg 1 CO^iS/SI B«i£g 1 7 CO 
"0" ~ "n-1" aimm^UyVKfem-Ztl&T-* 
tt. ^2C0Pg*Mga'D^fi2 3C0 "0" ~ "n-1" CO 

wm-fu v v K*a$mimf&zftz>o muiz bxm 1 ' 

coiiSffif B'l^sa i 7 com 2 co^-sgfl^c 5 2 i: b TC0 

" n " ~ " 2 n - 1 " aymmya v t izfemtsnz?- 

9 lit. !fl3C0|3|«fflfaii=g|S2 6C0 "0" ~ "n-1" 

(Dmrnzfuy^iztay^mam^nx^o 3co<te> 
izmm^'a y v^\z i o x n t°-5feco(tsffliaiiiss 

e J; tJf-ecoiB'KM^SrM^WS 3 t^T-^S= 3.C0J: 

[0 0 4 2] ®3C0J:e)(CT : -^C0lSM$tlTV\§T-*- 
^^M^'X^A^Cj3V^T, aSfflfB'Pl^g&l^teT-V 

[0 0 4 3] S3tC^Lfei/XT-AT*tt, «9ffMiatt 

'mmm&&zf*<Dmgmmmmmzisv&mMm 

^tbmMZftX^Z* fctAtf. nicoiiSffllBl^« 

1 7C0^1C0^flMiDc5 1, "0" ~ "n- 

i " o <y ^ co n tf- 2 copg^mi a^a 

2 3 C0H 1 ©a«H!8« 6 7 ( "0" ~ "n-1" CO^S 

-fa v z ) t$>s z. t tmaim&V—^aiTJ v mm 
SWciiftlsn'rv^S. 7-*-^coM*fci:^€)*^hn 

[0 0 4 4] Vni/\Za.-Z 7 7lC{i, f-f^f«I 

«Hifi l 2 tcHESjb^^fe^ti-ecof^.i: UT^-/ x 

tummm 1 3 taftf x^»^g 
1 3 icuwfjwass&iiattfwi: ^x^^^mmm. 
i4tmm-r?>ztt>^isbm^^tix^ a seic ^ 

^ufe^^^cof^ttbTx-f xtmmmi 2t 

[0 0 4 5] ##^-y^coT-Vx^S'J^g«, -ftfico 

^ tcS^StiT v ^5Pi*ffliB'l^gco#SB«tgJSctc^ 
$ *v5 t 1 - * co n ^-fnCOii^fflia-i^gS: S#co^"t 
SRAM^C|a't«t-S4:e)^C^;oTV^-5 0 "t-%0> 

mftm&v>mii!<7ittez>*xbny¥=L-z 7 7«, # 

^fi^L&IMEt:^ hn>t°a.-^ 7 7C0^-T-5RA 

[0 0 4 6] 4-, IllCO^X^fJfP^gl 2{C|»»3^ 
^feticoi;-r§o ^-^coH^fc&SJft^h^fcf 
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2 ayimt u nostra 2 ay? * * tfflmm 

[0 0 4 7] 3g2©^X?»=Sgl 3T'{;1 
3>£rL-* 7 7AMb^e>tl-Ct^SiaiS#^ii&S^ 
n>y?§#£ft3l?-3. ims^£l&3:/n<y?### 

" 0 " ~ • n - 1 " CD*gBP3T?fe*Ui!l 2 oy?J 10 
$r=ggi 3©AxO^£*iT^3fg2©|^Mf31§3£ 

g 2 3 tcsi^m-r^T-"- # © n tj-jjflfitts tiT v ^ 
tWHW-*. fit, m2<D7 i j*?fflmmi3it€! 

J*®** 2 l iciS»s*vcv 2 ©M&ftffiM£gS 2 

7 7&c*y hv-t 1 1 saDT^fi-r^o 

[0 04 8] |^ffiU©g*£*i&ai&3:/a>y* 
©*ff# "n" ~ "2 n - 1" ©^H-e&ftW^©^ 

^^juggi 3itm3(D-r : ^ x^mw^&i 4JC# 

V bV~? 1 1 &«£TSSffig*£ife&-f£ 0 SIS©^ 20 
4 X jrfflMHI 1 4 tt. Sfll Lfc^m^^^StC LT S 

toAx 2 4 {cgsttstir v^sasa <©w»miaiKSK2 
7W>vh^-? 1 1 fe^LTiUfrrso iBj^tcisra^' 

O >y " 2 n" ~ " 3 n - 1 " ©«HT?;fcftK. 

^ 2 cof-f 7.zwmm. 1 3 tefi4 ©f^ *vmmm 

£ftfefg4©^VX?ffiR3f^gl 5fCj:oTJg4©|^§: 

hibnsk 2 9 * n*x h 1 

3>ti-4f 7 7{C3S&*l5. 30 
[0 0 4 9] ii»ffl8E«S{BC|»**«a*L/fei^<0*ft 

ftgggl 2-1 5ltg#fflA^.lCSgK^tvT^*aSffl 

[0050] m&&- *<n?j wwmmzxmim 

l o#hu(Z)t-V x ? ffiHmiS^ e>-JfcaSfi3W± 

fciticjirrsf&g^Mv^ttt^ e>tc-e© 1 o##u©-r-* 
-f^^w«^a»^aB8®iaivv^i>ttS:«-5. z\<d& 
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mw.t T-©ra©7-v ^^miRaBcmF^ ^ £ 
flaws. 

[0051] mmmmmmm^o)^- * ©#&©#?$■ 

*9frr*tf < . tisfflFP-ZammK^n ^x « 

[0052] ^(D-Mtvxmigmizmmnmmm 

[0 0 5 3] iM^nv^*»feffl^THWIffllB(BS 
gfcffl 'J SfcKSWIUfc «fc o JCWST'D >y * 

^^T't^, -T4**>, SCS IT'M^SiteS7"Dy^ 

•t s KSfflta'D^g©f!fC'Sio fe^ y ©«?:^{ci!i y 

[00 54] 1 o©a«ffl8B»SK©K»rt 

n ^"n >v ^ ©## s " 3 - fio y &ianc«ifrr 

^PtSfflfBflBaiSrliyiBS. i©«^> 
"0" ~ "2" ©3o©(iiS:i:S©T\ iti6»©«c-5- 

n^wwfflKSBBai*^** i y « r tic* y , t-* 

[0 0 5 5] yt^CiSSRS4^TV^SJt»ffl 

ia-fi^g^^a^s^r, ^ ^^©iij^fflia^g 

izm 1 ~^3 <Oiifffflf31KS«*®RS*lT^S%»CDi: 

r«. z.<7)H^i aOHStti—JKom i ©aSfflsB^ 

m.(D\Hm^m 2 ©jmw- /^©^Mfa^gfcn tr- 
•ts. mi©*fi-y— A"©m2©ai^MfB'i!i^g 

©^5:^ 3 ©#©:^-/N'©K§MfH'l^gtC 3 1- 

u fis 1 ©JUtirtJ— a©h 3 ©a»fflaBfl®g©rt»s: 
asm.-?— A<mmm$mgmzzi\£--tz>. 

[00 5 6] fit 1 ©jjgggjl 

[0057] in*"eBWBL/fejw«rc». 
A'©asffltaii^g©ia'i»p%^4ffi©^T©#fi-y— /a' 
©iwfflteii*aicA«L"c«j(!U'rv^*#?. ^1©^ 
jwrett, -^p©#fi-b— rtizjmLxmftz * e> fc 

[0 0 5 8] H4 14. *f§0^©Hl ©^MtCfeW^-? 
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- 8 6 * v V V- 9 8 7 *tl*tl 
<Z)t-*-T ^^ftmSHE8 1 — 8 6 Ctt. A* 91~96S: 
^ LT»#ffiS8«iSai 10 1-10 6 tiwaffan^g 

iii~ii 6*qsa»sn-cv\*. %\om&mz&\-i 

# 1 2 1 fc, ^209^^7^^ 1 2 2JC#f!!t,TV> 

^121 T-tt, $ i <m*4 * ?®fflmm 8 1 og^s 

ftTv*Sif?iWB8B1liK«l 0 i©f^S®nhf-tt. H— 
<mftV?** 1 2 HC^-rSlI 2 £<fctf|g 3 CDr^X 
?«?l£g8 2, 8 3 £^S*lT^SI$SffifBfl§^g 

112, ii 3K:4H»snTia*sns. 

[0 0 5 9] 3*UC«fc»J, HS6«T?tt^^*±»"ei 

x*omit2-DKm*>i?, znyji<7)MT*& -ozbrnm 20 

[0060] 3jj2(Z)^fflI 

[0 0 6 1] ^©^WCfettS^-^lfclfl 

gwrs. is 2 cogg&w^fg 1 ommtrnmcn 1 

fe^D^CDgp^^X* 1 2 1. 12 2iC^7^W 

coiismia^g©fE'!i^©n tr-ttH caw** 5x 
tijc»LTJB2(z«egfflrrti, #gP7>^x#c®-fs 

So 

[0 0 6 2] SB1©SP#?7X# 1 2 ncM-TSHi- 

* 3 ©aiSfflffi'l^g 10 1-10 3 TMWtStVSlB 1 

©stttfljaaKat^** 1 3 1 atawmt, 352© 

1 2 2fC«-tS*4~S|6CD»»ffl|B1l8K 
gl 1 4-1 1 6TfHfi!tS*lS|g2©IWSfflga«K«^ 
9**1 3 2tC3t:-3;JlS. H«K:«2®«a5^^5 40 
X # 1 2 2 ICM1-SIB4 ~H 6 0ilfflrffi8Btt£K 1 0 4 
-1 0 6T«2nsH2©SSffliS1S^g^** 1 
3 3 ®|Q|trt#tt. 9S 1 OM&Z'ZM 1 2 1 IC^-fS 
«5lHS3<OW»fflE«K«l 11-11 3T!*W*h, 

So 

[0 0 6 3] ^©J^Kll^Ba^^^.CM'tSia 
l-SBE^fflfa^gtC^UTl&MI-S^tfCky, & 
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Ltz&o \zBfr? 9 X * 3 oJ£AT<©*£Wu %R 
co * 5 x # T?HBftc«t5tf jg£ 5 t E&T* ^ gP 

[0 0 6 4] H6tt, 4r3©9S#****;fre>*«;S:fl 

CDi^TSk-ett, *S 1 ~# 1 2 ©t-V ^^ffifMiS 1 4 
1-1 5 3#*yht7-*l 54fCgSKStlTV^. -£ 
tl-^no^-f 7>?WmM 14 1-15 3 MX 1 
6 1-17 3 fc^LTilSfflfB'ttlgg 1 8 1 - 1 9 3 £ 
K»«IB^g2 0 1-21 3««S«StlTV^. *>V 
hP-*l 54£^LTfltl«SftS*^**tt. «1~ 
H4 C9gP#? 57.* 2 2 1-2 2 5 
[0 0 6 5] -TZlTIi, fziotfmt^zzziKM 

tzm&mmmmm 1 8 1 ~ 1 8 s zmmznt^m 1 © 

®?t;Sf3l§l£g^x# 2 3 l©IBlSl^ifB2©gp# 
2 2 2(CS1-S|^Sffl!BHag2 0 4-2 0 6 

-e^$n^2©its : Mia'[s^g^7x^ 2 3 2Cd 

2 {C«i-SitSfflfal^g 1 8 4-1 8 6T?t**S*lfc 
US 2 ©®SfflSB1^Sg^ 5X^23 3 ©fBSl*r^}ilB3 
0>&&9 9%9 2 2 3 £A?£M&ftaBH$gS2 0 7- 

2 0 9 T?««S4xfel|5 3 (DWmmW^m.^ 9* # 2 3 

4ic^i5[S*iTv>tt»ans. 

[0 0 6 6] Ht»C!S3®aK)-^7^* 2 2 3(C«f S 
IB 3 ©iStMIBIIStg? 5X^2 3 5 ©IBBWSti, H 
4 a&frir 7X^224 }CM1"S^4 ©P^SfflfB^g 
^5^23 6{C^StlT^$*lS. lg4C0 
8ft^^ 7X 9 2 2 4 (cj»-r £ JB4 ©iiSffifB'l^g^ ^ 
X * 2 3 7 ©ffiHrtiHi. ^ 1 (D^9^7,9 2 2 1 iZ 

m-*z>% i co^sffliaiisg^ 5x^23 8 izim&n 

^g^ # CDlBliP^® n tf-ft S:«c<©»^^ 

(DW^mumM? 7*z\z^z>z.tz-. ffiR&fesfe 

[0 0 6 7] fetx.«, SBl©gB#?5;x# 2 2 1 tIB 
2 2 3^B#lCW»;tfig£fc»&tC*f 

1 CD«§5:^ 2 CDgP^^ 7^2 2 2 ©I^MIB^g 
^5^*2 3 2**e,»»fflU IB3CDgp^5X^ 2 2 

3 <Z)p>3^$:f§4 CDgB^^ 7X^2 24 OffSffif B1^£g 

^9^*2 3 6^e>w*m , tii:^-ess. ibi#{cH2 

©gP^^X^ 2 2 2 t*4 ©gP^^^X^ 2 2 4T-H 
i&lcWSjJWBSfcl^Jcii. H 1 33 3 COgP^^ 5 
X^22 1, 2 2 3<Z)|^SfflfB'I^Sg^^X^ 2 3 8, 

2 3 4 &fflv^TPMF«:IBttt-Sii:* ? 'T?*S. 
[0 0 6 8] f£3 0>gd&ffl 
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[0069] em*, m 3 (jm&mzim^-zmh 

"ifC&oT^S. CiOJ^f^Ttt. fgl~H9©7-V 
4 1~24 9#*y N?-*2 5 ltCg= 

nr i/ -e*i-?ti®-r-f * z®m&m 2 4 1 - 2 

4 9 tCli, A'X2 6 1-269 S^OTaWtflfeMBSB 
2 7 1-2 7 9i:|^SSfB1^g2 8 1-2 8 9*<g§K 10 

' [0070] &wtt-x<mRmm«mm<Dffl&m 

g2 7 ltCttHSSnTV^-r-dfront-ifeilLT, m. 
#MIB'I^Sg2 8 2-2 8 4 &Sjy^T"CV^S. 

£©, 33Tii asffliaii^goM-r^^ii—A'© 

t'-^i:LTVN^ 0 &t>^nt:-$feB3i8r*SiE«a: 20 

[00 7 1] JiU^HLfcllggfllfc «fctff£ 1 ~fl3 
JWlTfl*. ««ffliB1lt^g£E««iE*i^gttM&{C 

[0 0 7 2] 

BSB©***] i©J:-5fcgir*Sll3«®«WlC«fc*l 30 
tf. / Wig 1 ©7 s - ^IBS^^iBSl*!^© 

«»*Hifi©aw©#te-9--^x©ai 2 ©t-*- annate 

ftfc tTCfc, •ft&©#fi"9--/t©Afi3b^*I(Cif^1-S 

3 t#&^„ * t=.m$tv— A<nm-?zm 1 ©7 s - ^ibh 

& / t©ffij©ia»ajiHci»s*^ c fe 1 1 t? 

&, Pt^©£ vfemmt—Acffi i ©■?- ^sbmb^kc 

IB'&i£ *vt v ^ fc© £ m—<D J r- $ 5rf£©#fi-7 -/^ 
£>M#ffl1-3t#T*£-5o 40 
[0 0 7 3] £&ff#3«2KttCEHmi(Cj:tltf. 
;i/#ffifCftB(D^5C©^{a+)— y^C^icLTV x^©T\ ^ 

[0 0 74] 3 <b (Cfffjftg 3 |B«©^iC ±*U£ fl5 1 
©7 J -^fB^g©IB'li^&»C4ri!|bfeya y 9 

r ch-©^- # <nmmttm\ y e &*it v \s ©•?, 
flaw- zzttfvgz. 

[0 0 7 5] *fe»*^4|B^©f6WfCj:*ll4; 50 
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£ n— ©7 s - * & -?-©#fi-y— A©»f s 'yn/-7p* 

fC£tt£ftfi©»©#&ir-A©|g 2 ©7-*- #§Bfi3MS 

i o©#{3hj— y*A'ts»i:^"rs, 7 s - 

[0 0 7 6] a^tCff*^5|B«g©l§BBCj:ti«, #Jg. 

ffit—rtam-t&m i ©7 s - # iafi^®icf ai&£ tifc =& 
©£H— ©7-*-#tt, ^©^ir-y^Jl-t^^©^* 
;i/-^©^Lfi-ir-A©^ 2 ©T^-*iE«^S{ct&M<*tt 
So 4&Ji(D7)i-7lzft\-fn& 2«±© 

im i ] *^©-nssM{c^t7€»7-*- zmhis^u 
[®2] hi ic^ l^t-v * vftimmommmm 
[H3 ] 0 1 tc^Lt7 r -^^ifti>7.7 v A©#ia^g 

[H4 ] *5§^©H 1 ©I^^Cfc^-Sx- *«BW2/X 
^©^©Sgl^^toLfeS/^T-A^EIT-feS. 
[05] *5§^©|g2©^M(Cfct7S7 ; -^^^>X 

[H6] 4?<DBfr>7 $x*frbmf&zi\&7 : -fi&m 
[0 7 ] 3 ©se^wjefews 7-*- 

7 % A©^©^$:^*?UfeS/^7 i A«eg0T-$)S o 

[08] S^^&^M$tlTVx§5 5-^S:MV^7-* 
- *«^2/^-r A©«te!J©«eiS:^b b fc i/^^A«^c 

[09] ^fre>^M£nT^&7Vx?»$£g©ig 
[010] v&kfriammztix^&T-i ^mummm 

J:0Sr/ ^ ^$'JW^g©K«©^(CMJ^-rs It© 
1 1, 8 7. 1 54, 251 

1 2 — 1 5. 4 1, 8 1 — 8 6, 1 4 1 — 1 53, 24 

1-24 9 fa^lMl 

1 6, 2 1, 24, 2 7, 9 1—9 6, 2 6 1—2 69 
A* 

1 7, 2 2, 2 5, 2 8, 4 8, 1 0 1 — 1 06, 1 8 

1-193, 271-279 aSffllB'ifSlg 

1 8, 23, 2 6, 29, 4 9, 1 1 1 — 1 1 6, 20 

1-213, 281 — 289 IWSIB'Ii^g 

3 1 — 34 

4 2 CPU 
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4 3 CPU/U 
4 4 ROM 
4 5 RAM 

4 6 *vhy-?®m&u 

47 SCSl3>hQ-7 

5 1-5 9. 6 1-6 9, 7 1-7 6 

[I 
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7 7 *:^hn>tf3.-^ 

1 2 1, 1 2 2, 2 2 1 — 2 24 WftV^T.* 

131, 1 3 3, 2 3 1, 23 3, 23 5, 2 3 7 j§ 

1 3 2, 1 34, 2 3 2, 234, 2 3 6, 2 3 8 V 
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31-- 
21 



32— -i 



24 



33-- 
27 



34—- 



+ 



mi© 



-18 
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12- 
•19 



mi© 
wsmm 
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m2GD 




—23 






JEWUL 



13- 

-22 



m2© 



7=^ 



m3© 



-26 



m3CD 
LjattiML 



14- 
-25 



$3© 



m4© 
rami 



-29 



m4© 



15- 
-28 



m4© 

ftKlSW 



—11 



[08] 
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_1_ 



CPU 




48- 
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mmam 
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45— 


RAM 
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i 182' 
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185-4^^1 



204 * ' 

205 
166 
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1 
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1 


■#0-#n-l 


01- 
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Dl- 


3 


Jt2n-f3n-l 
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18 



51 
52 

53 13 
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67 
68-+ 
69- 



Dl- 


1 


:*0-*n-l 


03- 


2 


:#n-#2n-l 


D4- 


2 
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1 



02-1 


■*0-#n-l 


02-2 
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D2-3 
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23 



22 



71- 
72- 



Dl-2:*0-tn-l 
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i 



D3- 


•1 


*0-#n-l 


D3- 


2 


*n-#2n-l 


D3- 


3 


#2n-#3n-l 



f 30 



77 
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-57 
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hf— 59 15 
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131 



3=f 



-in: 



mi© 
mum 



-mi 



%2(D 



-113 i 



s£3(D 



81- 
-101 



mi© 



82- 
-102 



83- 
-103 



M3<D 



-114: 



m4© 



-1151 



^5® 



-116 i 



^6CD 

r 

133 



84' 
-104 



85- 
-105 



mmmm 



86- 
-106 



m6CD 
r / * 9 



-87 



(15) 



ftWPP 9-171479 



[09] 



3j3 



315 



Y 

324 



mi© 



-312 



I 



I 



^2© 



-322 



T 

323 



I 



%2<D 

mrum 



I 




-325 



326 



[01 o] 



334 



-333 



miCD 



-332 



J 

344 


cr— i — 

f?2© 




cr — ' — 






^-343 













-342 




I 



:52 



-351 



